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INTRODUCTION 


A.  PURPOSE 

• This  report  contains  forecasts  of  software  sales  for  mid- 
range computers  (purchase  price  $15 , 000-$350 , 000 ) for  the 
1983-1988  time  period. 

• The  information  contained  in  this  report  is  based  on  the 
data  contained  in  a number  of  other,  related  INPUT 
studies.  However,  the  primary  source  document,  for  this 
report  is  INPUT'S  1983  Annual  Report,  "U.S.  Information 
Services  Market,  1983-1988". 

• The  forecasts  have  been  developed  for  a number  of  industry- 
specific  markets,  as  well  as  number  of  cross-industry 
markets . 

• Forecast  data  has  been  developed  for: 

14  Industry  Sectors 
6 Cross-Industry  Applications 
3 Hardware  Categories 
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Micro- computer 
$15 ,000 


purchase  price  less  than 


Mini-Computer  - purchase  price  $15 , 000- 
$350,000 

Mainframe  Computers  - purchase  price  over 
$350,000 


B.  SCOPE 

• The  report  encompasses  forecasted  software  sales  figures 
for  the  time  period  1983-1988. 

• The  following  forecast  categories  are  included: 

- Industry  Specific  Applications  Software 

. Discrete  Manufacturing 

. Process  Manufacturing 

. Transportation 

. Utilities 

. Banking 

. Insurance 

. Medical 

. Education 

. Retail  Distribution 

. Wholesale  Distribution 

. Federal  Government 
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. State/Local  Government 

. Services 

. Other 

Cross  Industry  Applications  Software 

. Planning  & Analysis 

. Accounting 

. Human  Resources 

. Engineering  & Scientific 

. Education  & Training 

. Other 

Systems  Software 

The  data  contained  in  the  report  is  related  to  the 
following  tables  contained  in  INPUT'S  1983  Annual  Report. 

Exhibit  B-19  - Total  Software 

Exhibit  B-20  - Total  Applications  Software 

Exhibit  B-21  - Cross  Industry  Applications  Software, 
by  Industry  Sector 

- Exhibit  B-22  - Industry  Specific  Applications 

Software,  by  Industry  Sector 
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Note 


- Exhibit  B-10  - Applications  Software,  Cross  Industry 

- Exhibit  B-23  - Total  Systems  Software 

For  each  category  identified  above,  data  is  presented  for: 

- Micro-Computers  - Purchase  Price  under  $15,000 

Mini-Computers  - Purchase  Price  $15,000  to  $350,000 

Mainframe  Computers  - Purchase  Price  over  $350,000. 

These  three  definitions  of  hardware  categories ~ were 
kept  constant  throughout  the  forecast  period.  This 
approach  significantly  affects  the  market  forecast 
figures;  specifically  - the  mini-computer  software 
forecast  figures.  It  is  forecasted  that  a portion 
of  today's  mainframe  hardware  with  a current  price 
in  excess  of  $350,000  will,  by  1988,  be  priced  at 
less  than  $350,000;  given  the  same  equipment 
configuration.  Further,  as  micro-computer 

technology  changes,  it  is  expected  that  some  micro- 
computer configurations  will  be  priced  in  excess  of 
$15,000  and,  by  definition,  will  be  re-classified  as 
mini-computers . 
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When  considering  hardware  prices,  for  definitional 
purposes,  these  definitions  were  based  on  a basic 
CPU,  memory  and  peripheral  units.  Associated 
terminals,  communication  hardware,  extended  memory, 
etc.  were  not  included  as  part  of  the  purchase 
price . 

C.  METHODOLOGY 

• The  various  tabular  information  from  the  1983  Annual  Report 
was  analyzed  using  other  related  INPUT  studies. 

• The  results  of  the  analyses  were: 

1.  A projection  of  software  sales  data  for: 

. Mainframe  Computers 

. Mini-Computers 

. Micro-Computers 

2.  A projection,  by  each  of  the  categories  listed  above 
by: 

. Industry  Segment 

. Type  of  Cross  Industry  Application 

. Systems  Software 
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These  figures  were  reviewed  by  various  members  of  the  INPUT 
staff  who  have  particular  industry  expertise.  The  specific 
industry  data  was  then  modified  accordingly. 

The  data  was  then  tabulated.  Each  data  set,  as  presented 
in  the  exhibits  contains: 

Forecasted  dollar  figures;  and, 

Forecasted  market  percentage  figures. 
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II 


EXECUTIVE  SUMMARY 


• Given  a constant  definition  of  hardware  prices: 

Micro-Computer  - less  than  $15,000 

- Mini-Computer  - $15,000  - $350,000 

Mainframe  Computer  - greater  than  $350,000 

The  total  market  for  mini-computer  software  will  remain 
approximately  constant  during  the  forecast  period,  changing 
only  from  43%  of  the  market  in  1982  to  45%  of  the  market  in 
1988  . 

• There  are  significant  variations  in  the  mini-computer 
software  market: 

Industry  specific  applications  software  represents  a 
more  viable  market  opportunity  than  cross-industry 
applications  ware. 

The  industry  sectors  with  the  highest  potential  for 
software  revenues  are: 

. Discrete  Manufacturing 

. Banking 
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. Process  Manufacturing 

. Insurance 

. Medical 

. Transportation 

• In  general,  during  the  forecast  period,  the  software  market 

will  show  the  following  patterns: 

Percent  of  Market 


Mainframe 

Mini 

Micro 

1982 

51% 

43% 

6 % 

- 

1985 

45% 

41% 

14% 

1988 

38% 

45% 

17% 

Dollar  Volume 
($000,000's  omitted) 


Mainframe 

Mini 

Micro 

Total 

1982 

2,961 

2,485 

320 

5,766 

1985 

6,211 

5,682 

1,879 

13,771 

1988 

11,629 

13,820 

5,244 

30,693 
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• The  research  leading  to  the  forecasts  indicate  that  cross- 
industry applications  software  (e.g.,  Financial  spread- 
sheets, engineering  analysis)  will  increasingly  become  a 
market  for  micro-computer  applications  software) 

• The  forecasted  decline  in  mainframe  software  revenues  is, 
to  a great  degree,  due  to  the  re-classification  of  main- 
frame hardware  to  mini-computer  hardware  as  hardware  prices 
continue  to  erode. 

• It  is  expected  that  in-house  programming  staffs  will 
continue  to  generate  a large  percentage  of  the  applications 
software  for  main-frame  computers.  This  percentage  will  be 
lower  for  mini-computer  and  lower  yet,  as  a percentage 
relative  to  micro-computers. 

• Non-business  micro-computer  applications  are  not  included 
in  these  forecasts. 
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INDUSTRY  SPECIFIC  MARKETS 


MARKET  OVERVIEW 


DISCRETE  MANUFACTURING 


MARKET  SIZE  AND  GROWTH 


The  discrete  manufacturing  marketplace  is  among  the  largest 
for  packaged  software. 

Its  forecasted  growth  rate  is  also  among  the  highest  for 
all  industries. 

Total  software  sales  to  this  marketplace  should  grow  at  32% 
per  year  over  the  forecast  period,  rising  from  $1.58 
billion  in  1983  to  $6.37  billion  by  1988. 

Application  software  products  sales  will  grow  even 
faster,  at  35%  per  year. 

Industry-specific  application  software  products 
sales  will  grow  faster  yet,  at  40%  per  year  to  $1.53 
billion  by  1988. 
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• Integrated  systems  sales  will  be  the  largest  industry- 

specific  market  by  1S88,  reaching  $3.2S  billion  by  1S88  on 
an  annual  growth  rate  of  30%.  Integrated  Manufacturing 

Systems  will,  in  many  cases,  include  mini-computers 
throughout  the  forecast  period. 

b.  KEY  ISSUES,  TRENDS,  AND  EVENTS 

• Manufacturing  has  suffered  considerable  excess  capacity  in 
recent  years,  primarily  as  a result  of  two  successive 
recessions  in  1S7S-1S80  and  1S81-1S82. 

• Competition  from  more  efficient  foreign  producers  is,  by 

now,  well  understood  for  many  manufacturing  subseciors, 

even  for  markets  within  the  U.S. 

• The  manufacturing  industry  is  in  a curious  position  with 
regard  to  future  growth.  Profit  margins  are  most  easily 
improved  by  incremental  use  of  idle  capacity,  a tempting 
course  after  several  years  of  red  ink  and  contradiction. 

• On  the  other  hand,  increased  reliance  on  old  or  obsolete 
production  facilities  represents  a dangerous  strategy  for 
boosting  the  bottom  line,  leading  as  it  must  to 
increasingly  inefficient  production  and  competitive 
stagnation  or  retreat. 
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• In  some  subsectors,  for  example  electronics  and  related 
manufacturing,  the  overhead  burden  of  obsolete  plants  is 
negligible  or  nonexistent,  due  to  the  sector's  relative 
newness.  Also,  high  and  sustained  levels  of  demand  from 
the  military  have  enabled  many  producers  to  maintain 
relatively  up-to-date  plants  and  equipment. 

• In  any  event,  the  U.S.  manufacturing  industry  seems  intent 
on  increased  plant  automation  as  a means  of  competing  both 
domestically  and  internationally.  Current  political 
attitudes  in  the  U.S.  provide  an  environment  that  is 
conducive  to  such  modernization. 

• The  percentage  of  total  discrete  manufacturing  software 
attributed  to  mini-computer  hardware  will  stay  relatively 
constant  during  the  forecast  period  (50%+) . 

• The  market  share  attributable  to  micro-computers  will 
triple  during  the  forecast  period;  from  5%  in  1982  to  15% 
in  1988. 

• Mainframe  software  will  decline  significantly,  as  a 
percentage  of  total  sales  to  the  discrete  manufacturing 
sector  from  43  in  1982  to  32%  in  1988. 
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• The  larger  manufacturing  companies  will  continue  to  produce 
a significant  amount  of  customized  mainframe  applications 
software  through  the  use  of  in-house  programming  staffs. 

2.  PROCESS  MANUFACTURING 

a.  MARKET  SIZE  AND  GROWTH 

• Demand  for  applications  software  in  the  process 
manufacturing  sector  will  remain  quite  strong,  growing  from 
$260  million  in  1983  to  $1,200  million  in  1988  - a $35% 
AAGR.  The  industry-specific  portion  will  grow  at  a 41% 
rate  for  the  next  five  years. 

• Growing  at  a 24%  AAGR,  from  1983's  $450  million  to  1988's 
$1,290  million,  integrated  systems  will  remain  the  smallest 
component  of  the  process  manufacturing  information  systems 
marketplace.  The  industry-specific  portion  of  this 
component  will  remain  around  75%. 

b.  KEY  ISSUES,  TRENDS,  AND  EVENTS 

• The  process  manufacturing  industry  sector  is  composed  of 
several  diverse  subsectors,  each  with  unique 
characteristics  and  requirements. 
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• In  the  chemical  subsector,  capacity  utilization  fell  to  the 
65%  to  70%  range  and  prices  fell  during  1982  and  1983  . 
Capacity  utilization  is  especially  important  in  this 
capital-intensive  industry,  and  managers  have  slashed 
capital-expansion  programs  to  meet  the  problems  of  over- 
supply. Managers  have  also  worked  to  lower  break-even 
points  through  cutting  costs  and  streamlining  operations; 
they  have  also  pared  their  debt  levels. 

• In  the  petroleum  subsector,  energy  conservation  caused 

demand  and  prices  to  fall  last  year.  Oil  firms  have 
reacted  by  modernizing  refineries  to  operate  more 

efficiently  and  by  closing  marginal  refineries  to  decrease 
excess  capacity. 

• Surplus  capacity  in  almost  every  phase  of  the  industry  has 
resulted  in  intensive  competition  in  recent  memory,  further 
depressing  profit  margins.  Demand  is  expected  to  increase 
only  1%  per  year,  and  the  long-term  demand  outlook  is  not 
at  all  certain. 
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Paper  products  make  up  another  important  subsector  in 
process  manufacturing.  Several  paper  companies  completed 
major  expansion  projects  last  year  - just  in  time  for  the 
worst  part  of  the  depression.  Demand  and  prices  for 
uncoated  stocks  slid  throughout  the  year,  but  demand  for 
lightweight  coated  paper  remained  steady  - supported  by  the 
printing  industry. 

Integrated  systems,  including  mini-computers,  are  expected 
to  continue  to  be  common  in  the  forest-products  industry. 


Automobile  tires  dominate  the  rubber  industry.  Dwindling 
original— equipment  demand  for  tires  in  1332  was  partially 
offset  by  emphasis  on  replacement  markets.  But  the  _ tire 
manufacturers  are  not  satisfied  with  growth  prospects  in 
their  own  industry  and  are  actively  diversifying  - mainly 
into  energy.  Still,  new  tire  demand  is  expected  to  grow 
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In  the  primary  metals  field,  steel  production,  shipments, 
employment,  and  operations  in  general  fell  to  their  lowest 
levels  since  1938,  and  only  a modest  improvement  is 
expected  in  the  near  future.  Capacity  utilization  fell  as 
low  as  30%.  World  spot  steel  export  prices  remain  35% 
below  domestic  list  prices,  and  imports  remain  largely 
unrestrained,  increasing  price  pressures. 
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• Other  metals  did  not  fare  much  better;  aluminum  production 
last  year  over-aged  about  55%  of  capacity,  copper  38%,  and 
lead  and  zinc  from  40%  to  50%.  Many  firms  sustained  large 
losses  and  few  did  respectably.  There  is  some  concern 
about  an  all-out  international  trade  war,  which  would 
further  depress  prices.  In  any  case,  metals  will  not  share 
a large  part  of  the  recovery  and  should  remain  weak  for  the 
foreseeable  future. 

• The  process  manufacturing  industry  segment  exhibits  the 
same  software  trends  as  the  discrete  manufacturing  segment: 

Mainframe  software,  as  a percent  of  the  market,  will 
decline. 

- Mini-computer  software  will  continue  to  hold 
approximately  50%  of  the  total  software  sales  for 
the  industry  segment. 

- Micro-computer  software  will  also  triple  its  market 
share  from  5%  in  1982  to  15%  in  1988. 

• A significant  portion  of  the  mini-computer  installations 
will  be  oriented  towards  the  control  of  multiple,  special 
purpose  micro-computers  that  are  engaged  in  process 
control . 
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TRANSPORTATION 


a.  MARKET  SIZE  AND  GROWTH 

• The  overall  market  for  information  services  in  the 

transportation  industry  stands  at  $850  million  in  1983.  It 
is  expected  to  grow  to  $2.76  billion  by  1988,  an  average 
annual  growth  rate  of  27%. 

• Especially  noteworthy  in  this  market  is  the  very  vigorous 
growth  in  the  demand  for  application  software. 

From  a $160  million  market  in  1983,  transportation 
should  grow  to  a $1.0  billion  market  by  198-8,  a 

compound  growth  of  45%. 

This  growth  makes  transportation  the  fastest  growing 
industry  market  for  application  software. 

b.  KEY  ISSUES,  TRENDS,  AND  EVENTS 

• No  other  industry,  with  the  exception  of  banking,  is  so 

heavily  impacted  by  deregulation  as  is  the  transportation 
industry. 

• Kotor  freight,  the  largest  subsector  of  the  industry,  was 

largely  deregulated  by  the  Motor  Carrier  Act  of  1980. 


(17) 


INPUT 


With  applications  for  entry  made  readily  available 
by  Federal  and  State  regulations,  the  number  of 
motor  freight  carriers  has  increased  from  17,000  in 
1979  to  25,000  in  1982. 

Average  price  for  shipments  has  declined  25  since 
1978  . 

The  financial  health  of  the  trucking  industry  has 
suffered  both  from  internal  competition  and  from  new 
competition  from  railroads. 

The  past  two  years  have  seen  the  growth  of  intermodal 
freight  forwarders  - companies  owning  more  than  one  type  of 
transportation  facility. 

Electronic  tariff  keeping  requirements  will  generate  a need 
for  new  software.  This  software  is  expected  to  be  based  on 
all  three  hardware  categories. 
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UTILITIES  INDUSTRY  SECTOR 


MARKET  SIZE  AND  GROWTH 

The  utility  marketplace  for  information  services  stands  at 
$1.13  billion  in  1983.  It  is  expected  to  grow  by  19%  per 
year  on  average  for  the  next  five  years,  reaching  $2.68 
billion  by  1988. 

Software  products  will  lead  the  growth  in  this  market  at 
27%  for  the  next  five  years. 

An  important  element  of  the  utilities  industry  are  the 
various  deregulated  telephone  operating  companies.  These 
firms  provide  an  expanded  market  for  all  classes  of 
information  products  and  services. 

KEY  ISSUES,  TRENDS  AND  EVENTS 

The  electric  power  generation  industry  is  characterized  by 
excess  capacity  - growth  in  demand  for  electricity  has 
leveled  off  and  to  some  extent  has  declined. 

Utilities  report  excess  capacity  of  40%.  Reserve 
generating  capacity  of  20%  over  peak  load  demand  is 
considered  more  than  adequate. 
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Peak  load  demand  fell  4%  in  1982,  the  first  decline 
in  almost  40  years. 

• The  use  of  mini-computers  in  the  utility  industry  is 
analagous  to  the  process  manufacturing  industry;  that  is, 
mini-computers  will  be  used  in  significant  numbers  to 
control  networks  that  include  micro-computers,  as  part  of 
the  network. 

• The  de-regulation  of  the  telephone  industry  is  expected  to 
increase  the  demand  for  software  for  telephone  bill-payment 
applications . 

5.  BANKING 

a.  MARKET  SIZE  AND  GROWTH 

• The  banking  sector  is  one  of  the  most  information  intensive 
in  the  economy.  Changes  affecting  this  sector  will 
contribute  to  continuing  high  growth  in  demand  for 
information  services. 

• In  dollar  terms,  banking  and  finance  is  the  largest 
purchaser  of  information  services. 
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Next  to  the  discrete  manufacturing  sector,  it  is  the  second 
largest  market  for  software  products,  spending  almost  $1.2 
billion  this  year. 

Demand  for  application  software  is  forecast  to  grow  36%  per 
year,  reaching  $4.3  billion  in  1988. 

Growth  in  the  size  of  the  market  exceeds  that  of  most  other 
sectors . 

KEY  ISSUES,  TRENDS,  AND  EVENTS 

Several  factors  account  for  the  continuing  high  level  of 
demand  for  information  services  by  this  sector.  Among  the 
most  important  and  continuing  deregulation,  mergers  and 
acquisitions,  and  more  rapid  assimilation  of  electronic 
technologies . 


Deregulation  has 
grown  this  year, 
caught  up  with 
deregulation  is 


accelerated  and  its  impact  on  banking 
The  effects  of  earlier  deregulation 
the  industry  while  the  impact  of 
being  felt  immediately. 


has 

have 

new 
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The  success  of  cash  management  accounts  (CMA)  offering 
clients  money  market  funds,  credit  cards,  check  cashing 
privileges,  lines  of  credit,  and  brokerage  services,  all  in 
one  account,  has  lent  urgency  to  these  efforts.  CMAs  are 
being  marketed  by  a number  of  banks  and  brokerage  houses. 

Further  loosening  of  interest  rate  ceilings  went  into 
effect  in  October  1983,  leaving  only  passbook  savings 
accounts  of  S&L's  interest-paying  checking  accounts,  and 
certain  time  deposits  left  to  be  deregulated. 


Since  the  Federal  Reserve  Board  granted  CitiCorp  permission 
to  market  its  financial  data  processing  services  to 
corporations  last  year,  other,  banks  have  asked  for  similar 
permission,  raising  the  possibility  of  a new  competitive 
force  in  the  information  services  marketplace. 


New  legislation  proposed 
Treasury  Department  would 
and  insurance  products 
securities  activities, 
industries  will  result 
software . 


by  the  administration  and  the 
allow  banks  to  expand  real  estate 
and  to  participate  more  in 
Lack  of  expertise  in  these 
in  the  purchase  of  packaged 
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INPUT 


• It  is  expected  that  the  forecasted  improvement  in 

price/performance  in  all  three  hardware  categories  will 
result  in  small  to  medium  size  banks  migrating  from  a 
service  environment  to  a more  cost  effective  in-house  data 
center  environment.  The  lack  of  in-house  data  processing 
expertise  will  cause  these  banks  to  be  purchasers  of 
packaged  industry-specific  applications  software. 

6.  INSURANCE 

a.  MARKET  SIZE  AND  GROWTH 

• Information  service  sales  to  the  insurance  industry  total 
$2.2  billion  in  1983  and  will  grow  to  $5.6  billion  by  1988. 

• Software  products  represent  the  fastest  growing  delivery 

mode  of  information  services  to  the  insurance  industry, 
increasing  at  28%  per  year  over  the  next  five  years. 

• Sales  of  industry-specific  integrated  systems  will  show 

strong  growth,  expanding  25%  per  year  through  1388  to  reach 
$310  million  dollars. 
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b . 


KEY  ISSUES,  TRENDS  AND  EVENTS 


Competition  has  been  considerable 
intense  price  competition  has  led 
losses  for  many  companies. 


for  several  years  and 
to  severe  underwriting 


• Also,  until  recently,  the 

premiums  not  yet  paid  out 
fallen  interest  rates  have, 


high  interest  rates  earned  on 
had  kept  companies  profitable; 
therefore,  hit  companies  hard. 


• These  forces  have  combined  to  create  slow  growth  in  the 

amount  of  business  written.  In  1S82  there  was  less  than  a 
5%  increase  in  premiums  written.  . There  is  little  reason  to 
believe  that  there  will  be  appreciable  growth  in  the  near 
future . 


All  of  these  issues  and  problems  will  be  addressed,  in 


varying  degrees,  by  increased  or  improved  automation. 


• Offering  these  new  solutions  will  require  a higher  level  of 

knowledge  of  insurance  needs  and  of  how  data  processing  is 
involved  in  insurance  activities.  Many  times  vendors  can 
achieve  this  knowledge  more  readily  than  can  overly  large, 
inwardly  focused  information  systems  departments. 


t')  A ^ 
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Financial  supermarkets  will  have  a great  need  to  be  able  to 


tie  together  information  about  a particular  customer.  This 
will  be  critical  to  marketing  success. 

The  need  is  analogous  to  that  for  the  "Customer 
Information  System"  in  banking. 

0 The  long-range  opportunity  is  to  devise  a "shell"  that  can 

fit  over  and  unify  the  individual  products  in  the 

n n /*s  »•  m 5 **  Ir  4- 
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The  percent  of  software  sales  relative  to  the  mini-computer 
portion  of  the  insurance  industry  will  be  significant  from 
20%  in  1982  to  30%  in  1988  . As  in  the  banking  industry 
this  change  is  primarily  brought  about  by  the  re- 


~ i ^ M ^ ^ ^ 


if icat ion  of  a large  base  of  main  frame  hardware  to 


mini-computer  hardware. 


7. 


MEDICAL 


A. 


MARKET  SIZE  AND  GROWTH 


The  medical  industry  represents  one  of  the  best  market 
opportunities  for  information  service  providers.  The 

medical  market  as  a whole  will  grew  25%  per  year  for  the 
next  five  years,  tripling  in  size  from  $1.61  billion  in 
1983  to  $4.88  billion  in  1988. 
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The  medical  market  for  application  software  products  is 
also  the  fastest  growing  among  the  the  economy's  14  primary 
industry  sectors.  Application  software  product  sales  are 
forecast  to  grow  by  40%  per  year  through  1988,  46%  per  year 
for  industry-specific  products. 

KEY  ISSUES,  TRENDS,  AND  EVENTS 

Until  recently,  the  medical  sector  has  been  one  of  the 
least  changing  and  least  competitive  sectors.  In  part  this 
has  been  a result  of  medicine's  long  tradition  of 
charitable  service  and  research. 

However,  the  medical  sector  is  now  in  the  midst  -of  a 
transition  from  being  one  of  the  least  competitive  and 
dynamic  sectors  to  one  that  promises  many  changes. 
However,  change  is  coming  piecemeal,  without  planning  or 
often  even  awareness. 

The  medical  industry  sector  will  continue  to  be  dominated 
by  relatively  small  organizations.  This  characteristic, 
together  with  the  reclassif icaiton  of  main-frames  will  lead 
to : 


a relatively  low  percentage  (30%)  of  software 
expenditures  on  main-frame  software  in  1988 
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a relatively  high  percentage  (52% 
respectively)  of  software  expenditures 
computers  and  micro-computers 


and  18%, 
for  mini- 


EDPCATION 


MARKET  SIZE  AND  GROWTH 


Education  remains  the  smallest  industry  market  for 
information  services,  totaling  only  $470  million  in  1983. 
The  forecast  growth  rate  over  the  1983-1988  timeframe  is 

1~%  r\ 

3*  . 


The  principal  buyers 
secondary  educational 
universities,  libraries. 


in  this  market  are  primary 
institutions,  colleges 
and  vocational  schools. 


and 

and 


Applications 
in  terms  of 


coon 

V JL  C. 
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software  sales  will  lead  other  delivery  modes 
growth,  increasing  from  $80  million  in  1S83  to 
in  1988,  a 23%  compound  rate  of  increase. 
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KEY  ISSUES,  TRENDS,  AND  EVENTS 


This  infusion  of  microcomputers  has  more  often  than  not 
proceeded  haphazardly,  with  little  planning.  It  has  moved 
forward  at  the  insistence  of  parents  and  the  encouragement 
of  hardware  vendors,  who  stand  to  gain  considerable  follow- 
on  sales  from  students  made  comfortable  on  their  equipment 
in  the  classroom. 


Software  venders  do  not  have  similar  incentives  because 
educational  courseware  is  specialized  and  there  is  no 
effective  linkage  between  classroom  use  and  follow-on 
software  sales.  The  result  has  been  a dearth  of  acceptable 
educational  courseware,  but  a number  of  firms  are  working 
to  meet  the  new  demand;  educators  have  reported  a visible 
improvement  in  software  quality  in  the  last  year. 


As  more  attention  is  paid  to  schools  by  vendors  and  as 
school  administrators  learn  how  to  introduce  PCs  more 
effectively,  INPUT  predicts  increasing  sophistication  in 
the  procurement  of  educational  computer  systems  by 
schools.  Software  will  become  a more  important 

consideration  and  will  receive  more  funding,  but  the 
fundamental  economic  structure  mitigates  against  the 
success  of  integrated  systems,  unless  coordinated  with 
manufacturers . 
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Universities  are  also  expanding  their  educational  use  of 


computers,  again  largely 

microcomputers . 

Some  of  the 

microcomputers  have  been 

donated 

to  a 

few 

of  the 

universities,  and  others 

have  been 

offered 

at 

discount ; 

again,  hardware  vendors  recognize  that  exposure  to  their 
products  in  classrooms  will  lead  to  follow-on  sales  to 
students . 

In  the  school  administration  area,  microcomputer  and 
"friendly"  minis  are  bringing  applications  in-house  from 
RCS  vendors. 

RETAIL  DISTRIBUTION 

The  retail  distribution  sector  is  also  a fast  growing 
marketplace  for  information  services.  Growing  at  an 
average  annual  compounded  rate  of  21%,  this  market  should 
reach  $4.35  billion  by  1988. 

Growth  in  processing  services  and  integrated  systems 
rank  third  for  all  industries. 

. Integrated  systems  will  grow  from  $290  million 
to  $880  million  (an  AAGR  of  25%) . 
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Software  products  and  integrated  systems  are  expected  to  be 
the  fastest  growing  information  services  for  the  retail 
distribution  sector,  growing  at  32%  and  25%  respectively. 
The  software  products  market  is  expected  to  reach  almost 
$1.6  billion  by  1988  from  $390  million  1983. 

Industry-specific  applications  software  is  expected  to  grow 
from  $120  million  in  1983  to  $590  million  by  1988,  a 
compound  rate  of  39%. 

The  industry-specific  integrated  systems  market  in  the 
retail  distribution  sector  ranks  third  in  growth  at  an 
average  compound  annual  rate  of  25%.  This  market  will  grow 
from  $130  million  in  1983  to  $390  million  by  1988. 

WHOLESALE  DISTRIBUTION 

Total  information  services  for  the  wholesale  distribution 
sector  will  grow  from  $1.6  billion  in  1983  to  $4.1  billion 
by  1988  at  an  average  compounded  growth  rate  of  20%. 

Industry-specific  application  software  for  this  sector  will 
expand  from  $210  million  in  1983  and  at  an  average 
compounded  rate  of  35%  to  $930  million  by  1988  . The 
wholesale  distribution  sector  ranks  fifth  in  1988  size  and 
sixth  in  growth  rate  for  industry-specific  application 
software . 
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The  industry-specific  integrated  systems  market  in  this 
sector  ranks  fourth  in  growth  at  a coumpounded  annual 
growth  rate  of  24%. 

FEDERAL  GOVERNMENT 

MARKET  SIZE  AND  GROWTH 

The  federal  government  market  will  change  character  quite 
substantially  during  the  remainder  of  this  decade,  with 
some  essential  and  unavoidable  dislocation  of  both  in-house 
and  commercial  elements.  At  stake  is  the  need  for  the 

government  to  steadily  improve  both  the  quality  and 
quantity  of  ADP-supported  services,  within  the  confines  of 
budget  deficit  reduction  measures,  while  overcoming  the 

__  5- 

handicap  of  a rapidly  aging  ADP  inventory  and  escalating 
software  costs. 

Key  issues  influencing  the  dynamics  of  change  in  the 
federal  ADP  environment  are  rising  concern  with  system 
obsolescence,  software  productivity,  and  quality  control 
problems;  inadequate  management  computer  literacy; 
unnecessarily  complex  services  and  systems  procurement 
regulations;  and  evasive  data  base  management  standards. 
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Although  software  costs  represented  60%  of  the  ADP  system 
investment  in  1980,  they  are  predicted  to  use  up  to  80-85% 
by  1990,  90%  in  the  last  decade,  unless  substantial 
improvements  take  place. 

Documentation,  quality  control,  and  reproducibility 
are  companion  problem  areas. 

The  General  Accounting  Office  has  repeatedly 
reported  the  shortcomings  of  software  developed  for 
government  use,  because  of  inadequate  requirements, 
poor  pricing,  incomplete  documentaiton , or  minimal 
or  absent  management  oversight  of  the  software 
production  process. 

The  rapidly  escalating  acquisition  of  personal  computers  by 
government  personnel  (engineer,  scientists,  program 
managers)  has  also  highlighted  one  facet  of  the 
government's  enormous  data  base  problem  - accessibility. 

The  DOD  Software  Initiative  of  1982  recommends  creation  of 
a DOD  Software  Engineering  Institute,  aimed  at  improving 
software  productivity,  transferability,  reproducibility, 
and  management  visibility  of  software  production. 
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Several  trends  in  federal  government  acquisition  and  the 
application  of  information  services  are  apparent  and 
supported  by  the  present  establishment.  End-user 
computing,  employing  a range  of  personal  computers  and 
small  business  minicomputers,  will  experience  strong 
growth.  The  avowed  preference  is  for  commercially 
developed  operating  systems  and  applications  packages 
requiring  a minimum  of  local  modification.  Heavy  use  of  8- 
bit  machines  and  software  will  continue  for  several  years. 

Except  for  research  facilites  and  laboratories  and  a few 
very  high  volume  service  centers,  the  CPU  trend  is  toward 
smaller  mainframes  operating  in  distributed  networks, 
interacting  with  large  number  of  personal  computers.  Batch 
type  operations  will  be  mainly  employed  for  high  volume 
data  input  (tax  returns,  federal  forms)  and  output  (checks, 
etc.).  Interactive  systems  will  be  more  widely  used. 

Government  agencies  are  moving  toward  commercial  packages 
with  minor  modifications  for  a wide  range  of  financial, 
personnel,  and  administrative  applications  (to  control  the 
increasing  cost  of  custom  programming) . 
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12. 


STATE/LOCAL  GOVERNMENT 


% The  information  services  industry  in  the  state  and  local 

government  sector  will  grow  at  an  average  compounded  annual 
rate  of  13%  over  the  next  five  years. 

• During  this  period,  the  information  services  market  will 
grow  from  $1.7  billion  in  1983  to  $3.1  billion  in  1988. 

e The  industry-specific  information  services  market  for  the 

state  and  local  government  sector  will  grow  from  $100 
million  in  1983  to  $220  million  by  1988  at  a compounded 
growth  rate  of  16%,  as  shown  in  Exhibit  IV-36. 

• As  with  other  industry  sectors,  industry-specific 
application  software  and  integrated  systems  will  grow  the 
most,  reaching  $80  million  and  $60  million  respectively  by 
1988  . 

13 . SERVICE  (AND  OTHER) 

• Both  the  service  and  the  "other"  sector  of  the  economy  are 
composed  of  a variety  of  disparate  types  of  business.  They 
range  from  lawyers  and  accountants  to  construction,  real 
estate,  and  museums. 
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As  a group,  the  industries  are  characterized  by  a large 
number  of  very  small  firms  - frequently  one-  and  two-people 
operations  - and  a very  few  very  large  firms,  as  in 
engineering  services  and  accounting. 

In  the  services  sector,  the  market  as  a whole  stands  at 
$1.84  billion  in  1983  . It  is  expected  to  grow  at  20%  per 
year  through  1988,  reaching  $4.62  billion  in  1988. 

This  market  has  modest  growth  prospects,  except  for 
integrated  systems,  where  it  is  forecast  to  be  the 
leader.  Thirty  percent  compound  average  annual  growth 
should  propel  this  market  from  a $390  million  level  in  1983 
to  a $1.46  billion  level  in  1988.  These  systems-  are 
expected  to,  in  many  cases,  be  mini-computer  based. 

The  17%  annual  growth  through  1988  is  expected  to  produce  a 
market  demanding  $2.78  billion  information  services.  Of 
that  total,  40%  - $1.36  billion  - will  be  for  industry- 
specific  services. 

CROSS  INDUSTRY  APPLICATIONS 


Cross  Industry  Applications  are  identified  as: 


Planning  and  Analysis 
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Account ing 


Human  Resources 


Engineering/Scientific 


Educat i on/Train ing 


Other 


The  rate  of  growth  of  cross-industry  application  software 
revenues  follows  a pattern  that  is  different  from  that 
exhibited  by  industry  specific  application  software: 


Percent  of  Market 


1982 


1985 


1988 


Mainframe 


62% 


54% 


45% 


Mini-Computer 


21% 


18% 


17% 


Micro-Computer 


17% 


28% 


38% 
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The  percentage  of  the  market  attributable  to  mini-computers 
will  decline  from  21%  in  1982  to  17%  in  1988  . This  is 
attributed  to: 

- A greater  use  of  micro-computers  in  running  cross- 

industry applications  software  than  industry 
specific  software,  that  is,  micros  being  used  as 
stand-alone  desk-top  computers  by  managers  and  staff 
personnel . 

The  anticipation  that  the  price  of  a single  copy  of 
much  of  this  software  will  be  low  enough  so  that  it 
will  be  purchased  as  a "petty  change"  item,  outside 
the  normal  procurement  process. 


Separately,  the 

growth  in  micro-based  human 

resource 

software  revenues  in  part,  can 

be 

attributed 

to  the 

replacement  of 

payroll  services 

by 

low  cost. 

packaged 

payroll  software 

• 
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IV 


MARKET  FORECASTS 


This  section  consists  of  a series  of  six 
software  revenue  forecast  data  by  revenue 
of  the  market,  by  hardware  type. 


exhibits  that 
dollars  and  by 


contain 

percent 


In  each 

case 

the  primary  table 

appeared 

in 

INPUT'S  December 

supplementary 

tables  (A,  B and 

hardware 

type. 

The  supplementary 

same  data 

by  pe 

ircent . 

contains 

the 

same  data 

that 

1983  Annual 

Report . 

The 

C)  contain 

revenue  data 

by 

tables  A, 

B and  C contain 

the 
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u 
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Cm 
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o 

CN 

o 

vo 

LO 

Cl 

O' 

LO 

CN 

VO 

CO 

p" 

CO 

LO 

rH 
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CO 

LO 

CO 

CN 

CO 

LO 

CO 

2 

Cl 

co 

rH 

CO 

CO 

CO 

n* 

CO 

CN 

02 
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rH 1 
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CO 

LO 

CO 

CO 

c 

LO 

LO 

1 1 
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LO 

CO 

O 

LO 

r- 

CN 
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CO 

CO 

CN 
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CO 
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O' 

O- 

CO 

2 

O' 

CO 

CN 

LO 

CO 

CN 

CN 

CO 

CN 
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Ci 
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" — 

o 

N* 

02 

02 

CN 

O 

CO 

o- 

CN 

02 

LO 

CO 

O 

< 

LO 

CN 

N* 

LO 

CO 

O 

CN 

LO 

CO 

O- 

LO 

i — 1 

CO 

1 1 

H 

02 

CO 

2 

LO 

CN 

i — 1 

CN 

CN 

rH 

CN 

i — 1 

rH 

1 

« 
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c 
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> 

w 

1 — 1 

— 

M 

3: 

Eh 

Eh 

CO 

Pm 

CO 

CO 

CO 

Cl 

■N1 

LO 

O' 

CO 

02 

O' 

CN 

CO 

o 

O 

S 

LO 

LO 

LO 

O'! 

N1 

CN 

O' 

CN 

rH 

O 

LO 

1 — 1 

LO 

LO 

Eh 

c n 

O 

CO 

2 

CO 

i — 1 

CO 

i — 1 

rH 

i — 1 

rH 

1 — 1 

M 

u 

c 

CQ 

o 

1 — 1 

— 1 

M 

< 

« 

S3 

Eh 

o 

X 

O 

M 

LO 

LO 

LO 

O 

i — 1 

LO 

LO 

LO 

CO 

CO 

LO 

O' 

w 

Eh 

s 

■N1 

i — 1 

O 

LO 

CO 

i — 1 

rH 

O' 

i — i 

LO 

02 

o- 

CN 

-3* 

CO 

CO 

2 

CN 

i — 1 

CN 

i — 1 

c 

- 

rH 

— " 

VO 

CO 

LO 

LO 

CO 

O 

rH 

LO 

o 

LO 

VO 

O' 

LO 

CO 

CO 

rH 

rH 

LO 

CN 

i — 1 

CO 

rH 

LO 

i — 1 

CO 

LO 

CO 

1 — 1 

CN 

CN 

02  o> 
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cn 

Cn 
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02 
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CD 
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C 

c 

C 

44 

44 

02 

HI 

C 

C 

o 

CD 

C 

O 

cd 

O 

o 

o 

C 

C 

0 

0 

•H 

•H 

•H 

•H 
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C 

u 

•rH 

•H 

•H 

CD 

CD 

o 

4P 

Hi 

Hi 

-P 

4-4 

cd 
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44 
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e 

e 

•H 

44 

ps 
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•H 

SP 

hi 

T3 
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c 

c 

> 

o 
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CD 

O 
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Cd 

o 
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Hi 
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C 
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Hi 

Hi 
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> 

02 
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CO 

M 
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O 
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U 

u 

Gm 

c 

c 

C 

•H 
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o 
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03 
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02 

S 

S 

u 

cd 

03 

Eh 

i — l 

(D 

Hi 

O 

0 
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•H 
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CD 

O 

< 
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cd 

03 

03 

Eh 

CD 

CD 
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02 

CD 

\ 
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Hi 

O 

CD 

CD 
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0 

Eh 

o 

O 
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44 

02 

U 

O 

03 

•H 

pm 

4P 

44 

Q 

3: 

02 

V 
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GRAND  TOTAL  316  651  1165  1874  2712  3825  5226 
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LO 

rH 
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VO 

VO 

VO 
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CN 

VO 

vo 

CO 

CO 

rH 

rH 

CN 

i — 1 

rH 
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i — 1 

i — i 

CM 
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1 — 1 

CN 

1 — 1 

CO 

cn 
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1 — 1 

LO 

CO 

o 

vo 
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r- 

O) 

rH 

LO 

LO 

CN 

VO 

r- 

rH 

i — 1 

CN 

i — i 

rH 
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i — i 

rH 

rH 

CM 

rH 

rH 

CN 

1 — 1 

CO 
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<n 

— 

r— i 

CO 

r- 

CN 

LO 

r- 

CN 

CO 

O CO 

N1 

cn 
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rH 

i — i 
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i — 1 

rH 
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i — 1 

rH 

CN  i — 1 

H 

H 

i — 1 

w 

c o 
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a; 

P5 

Cn 

< 

w 

i — 1 

s 

Eh 

Eh 

D 

Cn 

Ph 

CO 

CN 

LO 

CN 

LO 

CO 

LD 

cn 

CO 

CO  rH 

CO 

LD 

O 

S 

LO  — 

i — 1 

i — 1 

r-H 

< — 1 

i — 1 

I — 1 

1 — 1 

i — 1 

i — 1 i — 1 

i — 1 

i — 1 

H 

CO 

o 

CO  dP 

o 

O' i — 

PI 

o 

1 — 1 

< 

« 

Eh 

u 

O 

M 

O 

O 
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o 
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1 — 1 

CN 

cn 

CO 

H CTl 

o 

CO 

CN 

Eh 
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1 — 1 

rH 

i — 1 

i — 1 

H 

1 — 1 

H 

H 

CO  OP 

cn 

*— 

1 — 1 

r- 
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CO 

CN 

00 

O 

CO 

<Ti 

O LO 

r- 

O 

i — 1 

CO 

i — 1 

i — 1 

i — 1 

i — 1 

i — 1 

CO  dP 

cn  "" 

i — 1 

m 

en 

LO 

CO 

CO 

VO 

r- 

LO 

LO 

r~-  i — i 

CN 

LO 

O 

CN  — 

i — 1 

CO  cA° 

CH 

i — 1 

cn  cn  a 

CO 

cr>  0) 

i — i 

c 

C 

C -P 

HP 

CO 

P 

c 

c 

o 

0 

C 

o 

03 

o 

O 

o c 

C 

0 

0 

■H 

•rH 

•H 

•H 

•H 

c 
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•rH 

•rH 

•rH  CD 

CU 

o 

A 
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-p 

-P 

03 

•rH 

-P 

-P 

HP  E 

E 

•rH 

HP 

a 

D 

03 

•rH 

c 

U T3 

03 

D 

a a 

c 

> 

O 

CxJ 

-p 

HP 

-P 

l — 1 

03 

a 

0 

o 

n 

A P 

p 

p 

P5 

o 

o 

u 

■rH 

CQ 

CO 

S 

a 

•H 

•H  <D 

CD 

0 

< 

03 

03 

O 

-P 

a 

U 

P > 

> CO 

3: 

4H 

<4P 
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H 

H 

-P 

HP  O 

O 

Eh 

D 
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CO 

co 

CO  U 

U 

Cn 

C 

a 

c 

•rH 

•H 

o 

03 

03 

03 

a 

Q «H 

H 

CO 

S 

s 

U 

03 

03 

EH 

i — i 

0)  u 

O 

J 

0 

CO 

■rH 

i — 1 <1> 

O 

< 

HP 

co 

03 

03  T3 

P 

Eh 

a) 

CL) 

HP 

CO  cu 

\ 

O 

p 

O 

0 

0)  Cn 

0 

Eh 

o 

o 
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HP 

CO 

u 

o 

03 

■rH 

p^ 

A 

HP 

Q 

3: 

CO 
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EXHIBIT  IV- IB 
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CO 

CO 

1 — 1 

CO 

r- 

CO 

<n 

CN 

CN 

O 

i — 1 

LO 

VO 

o 

CN 

h- 

CO 

r- 

CO 

r- 

CO 

co 

o 

r- 

r- 

r- 

cn 

LO 

LO 

r- 

o 

i — 1 

*n 

CO  S 

co 

r- 

O' 

CO 

CO 

co 

o 

i — i 

co 

co 

CO 

CN 

rr 

LO 

CO 

— / 

cn  </> 

CO 

i — i 

CN 

i — i 

CO 

CL 

i — 1 " 

1 — 1 

z 

i — i 

00 

r- 

o 

00 

CO 

o 

1 — 1 

co 

r- 

i — 1 

r- 

N1 

rtf 

r-  ^ 

CO 

r- 

n* 

i — i 

i — i 

CN 

i — i 

rT 

1 — 1 

o 

i — i 

i — 1 

VO 

CO 

co 

co  a 

LO 

CN 

CO 

CO 

CO 

CO 

CO 

rH 

LO 

r- 

LO 

CN 

CO 

CO 

CO 

cn  </> 

CN 

i — i 

rH 

o 
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rH 

LD 
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CN 

CN 

CO 

CO 

o 

rtf 

cn 

co 

CO 

CO 

CO 

e'- 

r- 

VO 

CN 

CN 

N- 

LO 

i — 1 

CO 

o 

i — 1 

CN 

r- 

cn 

en 

CN 

ta 

CO 

co  a 

Cn 

O'* 

CN 

CN 

i — 1 

rr 

CO 

i — 1 

CO 

LO 

rtf 

rH 

CN 

CN 

r- 

Ph 

Oh 

cn  </> 

i — 1 

i — 1 

r- 

< 

w 

1 — 1 

2 

EH 

Eh 

D 

Oh 

O. 

r- 

O'* 

i — 1 

LO 

r- 

r- 

CN 

i — 1 

CO 

1 — 1 

i — 1 

r- 

co 

rtf 

rtf 

O 

S 

lo  — 

CN 

r- 

r- 

cr* 

CN 

o 

'3* 

cn 

O' 

CO 

CO 

rtf 

co 

CN 

CO 

CO 

O 

co  a 

rf 

co 

i — i 

1 — 1 

r- 

CO 

*3* 

CN 

rtf 

CO 

■ — i 

CN 

CN 

VO 

CJ 

O'*  to- 

i — 1 

LO 

X 

i 

1 — 1 

< 

M 

Eh 

JS 

O 

M 

i — 1 

CO 

CO 

CO 

co 

CO 

r- 

rtf 

rtf 

VO 

CN 

r- 

i — i 

CO 

rtf 

Eh 

a 

r- 

1 — 1 

CN 

LO 

1 — 1 

CN 

rH 

e'- 

rH 

rtf 

CO 

CN 

CO 

r- 

o 

co  a 

o 

LO 

i — 1 

1 — 1 

LO 

CN 

CO 

CN 

CO 

CN 

i — i 

1 — 1 

i — i 

CO 

Ch  t/> 

- 

i — i 

rr 

1 — 1 ' — - 

r- 

o 

LO 

CO 

LO 

CN 

en 

rtf 

cn 

rH 

CO 

cn 

cn 

cn 

CO  ' 

o 

o 

cn 

1 — 1 

r- 

CO 

CN 

LO 

VO 

co 

i — 1 

o 

co 

CN 

LO 

co  a 

CO 

O' 
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CO 

i — 1 

CN 

rH 

CN 

CN 

1 — 1 

i — i 

rH 

CN 

cn  co- 

CO 
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o 
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CO 

CN 

CM 

rr 

CO 

CO 

LO 

r- 

CO 

rtf 

o 

LO 

LO 

CN  — 

1 — 1 

o 

CO 

cn 

CO 

CN 

LO 
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CN 

o 

CO 

cn 

1 — 1 

cn 

CO 

co  a 

CO 

CO 

CN 

rH 
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N1 
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CN 
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cn 

cn 

c 

co 

cn 
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c 

c 

C 
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CO 

u 

C, 

C 

O 

CD 

C 

O 

fd 

O 

o 

o 

0 

C 

0 

0 

•H 

•rH 

•H 

•rH 

•H 

C 

o 

•H 
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•H 

0 

0 

0 

X 

U 
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44 

fd 

-H 

-U 

44 

44 

e 

e 
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44 

a 

D 

<d 

•H 

C 

u 

TJ 

fd 

0 
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a 
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O 

w 

-p 
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fd 
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CD 

o 

XI 

X 

u 

Hi 
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Pd 

o 

O 
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CQ 

CO 
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•H 
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0 
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X 

<C 

fd 

fd 

O 

44 

c 

T3 

n 

n 

> 

> 

to 

< 

2 
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cn 

Qh 

D 

M 

W 

44 
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0 

o 

Eh 

Eh 

D 

a 

CO 

CO 

CO 

u 

u 

o 

Clh 

C 

C 

c 

•H 

•rH 

Eh 

O 

fd 

fd 

fd 

Q 

Q 

1 — 1 
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CO 

a 

a 

u 

fd 

fd 

Q 

Eh 

i — l 

0 
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a 

<D 

cn 

•H 

rH 

0 

o 

< 
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to 

(d 

fd 

T3 

X 

Ch 

Eh 

CD 

0 

44 

CO 

0 

\ 

o 

O 
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O 

0 

0 

a 

0 

Eh 

O 

O 

& 

1 — 1 

44 

CO 

n 

o 

(d 
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X 

44 

Q 
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CO 

V J 
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nojmomoMCN^wocoinH 


00 

in 

in 

CN 

in 

CO 

m 

m 

■^r 

CO 

■5? 

in 

CO 

dP 

cn 
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i — i 

CN 

• — i 

O' i 

o 

i — 1 

cn 

i — i 

o 

CN 

r- 

cn 

NO 

NO 

CN 

t"- 

in 

in 

CN 

m 

CN 

m 

in 

CN 

n 

00 

dP 

O') 

— 

r— 1 

- 

i — i 

o 

CO 

cn 

CO 

n 

o 

CO 

i — i 

r" 

o 

n 

CO 

CO 

CQ 

CD  ^ 

n 

n 

CN 

*^r 

CO 

CN 

n 

N1 

CO 

n 

rH 

H 

cn 

CO  dP 

1 

« 

cn  — 

> 

< 

H 

r — | 

M 

s 

Eh 

Eh 

33 

Cm 

o 

cn 

CO 

CO 

CO 

CO 

i — i 

NO 

o 

CO 

o 

n 

o 

CO 

O 

S 

n — 

n 

CN 

CO 

CN 

n 

N* 

N1 

CO 

n 

n 

Eh 

cn 

o 

CO  dP 

M 

o 

cn  — 

03 

i-3 

1 

r — | 

M 

M 

E 

Eh 

s 

X 

O 

M 

o 

cn 

cn 

cn 

CN 

CN 

CN 

n 

i — i 

i — 1 

1 — 1 

CD 

CN 

W 

Eh 

s 

^ — 

00  dP 

n 

CN 

CO 

CN 

n 

n 

CO 

n 

n 

cn  — 

i — i 

rH 

o 

« — 1 

o 

CN 

1 1 

CO 

CN 

CO 

CO 

t-' 

CO 

CO 

LT) 

n 

ro 

n 

CO 

CN 

n 

N1 

n 

CO 

N1 

n 

n 

CO 

dP 

cn 

— ' 

i — i 

CN 

o 

CN 

i — 1 

CO 

o 

N1 

CO 

n 

n 

cn 

NO 

CO 

CN 

n 

n 

CO 

LO 

CO 

CN 

n 

N1 

n 

CO 

n 

n 

CO 

dP 

cn 

' — - 

i — i 

an 

cn 

c 

C0 

cn 

0 

i — 1 

c 

c 

c 

43 

CO 

u 

c 

C3 

o 

0 

C 

O 

id 

o 

o 

o 

c 

a 

0 

0 

•H 

•H 

•H 

•r-i 

•H 

c 

o 

•H 

•H 

•rH 

0 

0 

o 

x: 

u 

U 

43 

43 

.X 

fd 

•H 

43 

43 

43 

e 

e 

•H 

43 

a 

33 

id 

•H 

S3 

U 

33 

id 

33 

D 

c 

a 

> 

o 

w 

4-3 

4-3 

43 

i — 1 

fd 

33 

0 

C3 

XI 

X) 

u 

u 

Nl 

pc; 

O 

o 

U 

•H 

CQ 

CO 

S 

33 

•H 

•rH 

0 

0 

0 

< 

fd 

<d 

o 

43 

C 

xs 

N| 

U 

> 

> 

cn 

s 

M-4 

04 

a. 

33 

M 

H 

43 

43 

o 

o 

Eh 

33 

a 

CO 

CO 

CO 

u 

a 

Cp 

C 

c 

G 

■H 

•H 

O 

CCS 

CCS 

id 

a 

Q 

1 — 1 

i — i 

cn 

S 

S 

u 

fd 

td 

Eh 

i — 1 

0 

u 

o 

xi 

0 

CO 

•H 

i — 1 

0 

o 

< 

43 

CO 

id 

id 

X 

XI 

Eh 

0 

< 13 

X 

CO 

0 

\ 

O 

Nl 

o 

0 

0 

Cp 

0 

O 

o 

p^ 

i — i 

43 

CO 

Nl 

o 

fd 

•H 
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X3 

43 

a 
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cn 
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CN 

CN 

N1 

CO 

o 

co 

o 

1 — 1 

o 

o 

(j) 

cn 

o 

CO 

CN 

1 i 

i — i 

r- 

CO 

CO 

1 — 1 

o 

CO 

CN 

CO 

Cn 

i — 1 

cn 

CO 

CO 

s 

O 

r— i 

CO 

CN 

O 

co 

1 — 1 

LO 

CO 

1 — 1 

i — 1 

CO 

CN 

CO 

O'! 

CO* 

CN 

i — 1 

CN 

i — i 

1 — 1 

1 — 1 

r— I 

— ' 

r—H 

r — i 

LO 

cn 

CO 

CTi 

r- 

CN 

cn 

t-" 

CO 

CO 

N’ 

r- 

CO 

o 

CN 

r~ 

rH 

cr i 

o 

CO 

CO 

o 

LD 

CO 

CO 

00 

s 

VO 

CO 

CO 

CN 

co 

CN 

N1 

1 — i 

N1 

o 

i — i 

CN 

CN 

CTi 

</> 

rH 

1 — 1 

r— 1 

i—i 

CTi 

i — 1 

' — 

CO 

CN 

cn 

CN 

00 

CO 

in 

CO 

CO 

cn 

<n 

CO 

LO 

fa 

fa 

CO 

. 

CO 

CO 

CO 

CD 

CO 

CO 

cn 

cn 

r- 

CO 

1 — 1 

m 

o 

CO 

CN 

1 — 1 

w 

w 

CO 

s 

CO 

CO 

i — 1 

CO 

o 

CO 

CO 

CO 

CO 

i — i 

CN 

1 — 1 

r- 

1 

fa 

Eh 

CD 

</> 

1 — 1 

1 — 1 

i — i 

r-~ 

> 

< 

D 

i — 1 

— 

M 

fa 

Eh 

S 

fa 

o 

1 — 1 

CN 

CN 

CN 

CN 

r- 

cn 

CO 

o 

N* 

i — i 

CN 

CO 

O 

u 

LO 

r-~- 

CO 

m 

cn 

CO 

o 

o 

in 

N* 

CO 

i — i 

Eh 

CO 

CO 

s 

o 

in 

CO 

i — 1 

1 — 1 

CO 

CN 

CO 

CO 

CO 

i — 1 

rH 

rH 

CN 

M 

fa 

Cn 

</> 

1 — 1 

1 — 1 

CO 

fa 

J 

s 

i — 1 

" — 

M 

< 

<c 

t-1-4 

Eh 

fa 

X 

O 

fa 

CO 

o 

CO 

CD 

CTi 

o 

r" 

CO 

CN 

1 — 1 

1 — 1 

N1 

rH 

CO 

w 

Eh 

2 

in 

CO 

in 

CN 

CO 

00 

i — i 

r" 

N1 

N1 

1 — 1 

CN 

CN 

rH 

M 

CO 

s 

CO 

CN 

i — 1 

CO 

CO 

CN 

CN 

CN 

in 

i — 1 

i — 1 

rH 

CO 

< 

Cn 

</> 

- 

N* 

1 — 1 

— 

cn 

CN 

in 

CO 

r-" 

cn 

in 

rH 

cn 

CO 

CO 

CO 

in 

<n 

CO 

in 

■^r 

CO 

o 

in 

in 

m 

CO 

CO 

cn 

o 

cn 

CO 

CO 

CO 

CO 

CO 

1 — 1 

1 — 1 

CO 
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o 

rx 

u 

2 

2 

VO 

CN 

CO 

CO 

CO 

in 

CO 

N1 

CO 

CN 

in 

CO 

CO 

CN 

o 

H 

CO 

o'P 

1 

H 

Eh 

O' 1 

— ■ 

> 

EH 

2 

1 — 1 

H 

< 

Cm 

CJ 

£ 

M 

O 

i — 1 

CO 

i — 1 

CO 

in 

CO 

1 — 1 

[X 

rH 

vo 

CO 

CP 

CN 

[X 

2 

V 

LO 

CO 

CO 

LO 

CO 

in 

CO 

H* 

N* 

CN 

in 

CO 

CO 

CN 

Eh 

2 

00 

dP 

M 

Cm 

w 

cp 

" — 1 

2 

< 

£ 

i — i 

M 

2 

>H 

K 

X 

Pn 

t-l 

in 

LO 

CO 

in 

cp 

i — i 

1 — 1 

[X 

CO 

1 — 1 

2 

CP 

CN 

CP 

w 

Eh 

2 

n1 

x~x 

CO 

CO 

in 

CO 

VO 

CO 

H1 

CO 

in 

CO 

CO 

CN 

CO 

i— i 

CO 

&p 

D 

<J 

CP 

— 

- 

Q 

2 

i — i 

2 

H 

• 

cp 

cp 

VO 

o 

o 

VO 

N1 

rx 

CO 

CO 

vo 

CN 

CO 

O 

CO 

CO 

^-X 

CO 

CO 

in 

rr 

in 

VO 

CO 

N- 

CO 

in 

2 

CO 

CO 

CO 

CO 

o'P 

o 

CP 

— ■ 

Oh 

i — 1 

CJ 

o 

i — i 

CO 

i — i 

rH 

CP 

VO 

CO 

CP 

rx 

CO 

N1 

CN 

CN 

^x 

in 

in 

VO 

CO 

■^r 

CO 

m 

2 

CO 

CO 

CO 

c P 

CP 

— 

i — 1 

CP 

CP 

3 

CO 

2 

CD 

1 — 1 

3 

3 

3 

2 

2 

CO 

u 

3 

3 

O 

0) 

3 

o 

3 

o 

O 

o 

3 

3 

3 

3 

•H 

•rH 

•rH 

•H 

■H 

3 

o 

•H 

•H 

•H 

3 

3 

o 

2 

V-l 

u 

4-J 

4-J 

-X 

3 

•H 

2 

2 

2 

£ 

£ 

•H 

2 

3 

3 

3 

•rH 

3 

u 

2 

3 

3 

3 

3 

3 

> 

O 

>H 

4-> 

4-J 

4-1 

1 1 

3 

3 

3 

O 

2 

2 

H 

u 

H 

2 

o 

O 

U 

•H 

2 

CO 

£ 

3 

•H 

•H 

3 

3 

3 

Eh 

3 

o 

4-> 

3 

2 

H 

U 

> 

> 

m 

CO 

M-l 

M-4 

CL, 

2 

M 

W 

2 

2 

O 

O 

2 

3 

3 

CO 

3 

CO 

U 

u 

Q 

3 

3 

c 

•H 

•H 

2 

3 

3 

cd 

Q 

P 

i — i 

1 — 1 

M 

£ 

£ 

H 

3 

3 

Eh 

i — l 

3 

H 

U 

CO 

3 

CO 

•H 

i — 1 

3 

o 

CO 

4-1 

CO 

3 

3 

2 

p 

o 

3 

0) 

2 

CO 

3 

\ 

2 

U 

o 

3 

3 

2 

3 

CJ 

o 

o 

2 

i — 1 

2 

CO 

u 

O 

3 

•rH 

2 

2 

2 

Q 

£ 

in 

y 


v 


INPUT 


r 


INPUT 


EXHIBIT  IV- 5 A 


O'! 

CO 

h1 

r- 

cn 

cn 

CO 

ro 

CN 

CO 

in 

r- 

o 

CO 

CO 

s 

o 

in 

i — i 

CO 

i — i 

O') 

<y> 

i — i 

CN 

rH 

• — " 

M 

< 

CN 

rH 

i — i 

o 

CN 

3: 

CO 

r-» 

rH 

in 

CO 

Eh 

CO 

S 

r- 

CO 

i — 1 

CN 

in 

Pm 

CTi 

o> 

rH 

O 

i — 1 

' — 

CO 

CO 

in 

r" 

O 

CO 

CN 

CO 

CO 

2 

CO 

CO 

CO 

CO 

r- 

Ch 

H1 

O 

z 

CO 

CO 

S 

in 

CN 

rH 

rH 

M 

o 

pc; 

(T, 

<jy 

i — 1 

Eh 

M 

H 

i — 1 

— - 

< 

Eh 

Eh 

CJ 

< 

D 

M 

CJ 

Pm 

o 

r- 

CN 

CN 

CO 

m 

rH 

P 

M 

S 

LO 

CO 

CO 

CN 

CN 

H1 

in 

rH 

Pm 

P 

o 

00 

S 

CO 

i — i 

rH 

CO 

PL, 

cu 

CJ 

cr> 

<jy 

< 

ft 

o 

1 — 1 

— - 

< 

Pi 

>H 

CJ 

H 

r- 

r-" 

LO 

in 

CO 

OC 

O'! 

Eh 

> 

s 

CN 

i — 1 

i — 1 

i — i 

CN 

o 

o 

CO 

CO 

CO 

s 

CN 

i“l 

1 — 1 

in 

D 

— 

OT 

<jy 

Q 

i — 1 

— 

z 

M 

CO 

i — 1 

<T> 

i — i 

m 

in 

CO 

CO 

ro 

^ ' 

CN 

CO 

r— 1 

i — i 

r- 

cn 

CO 

00 

S 

i — i 

CN 

o 

cn 

<y> 

pc; 

I— t 

— " 

CJ 

O') 

in 

CO 

CO 

o 

CO 

CO 

CN 

CO 

CO 

rH 

in 

CO 

CO 

S 

rH 

CTi 

<jy 

i — 1 

•* — 

CO 

cn  co 

O 

cn  h 

1 — 1 

■H 

G 

0 

•H 

G 

0 

0 

CO 

•H 

o 

MH 

•h  o: 

4-) 

>1-4-) 

u 

•rH 

G 

4J 

o 

i — 1 

G 

G 

4J 

•H 

o 

4-) 

>H 

z 

id 

G 

o 

G 

0 

10 

pc; 

o 

G 

O 

CO 

0 

U 

G 

Eh 

M 

< 

o 

0 

•H 

Eh 

CO 

CO 

Eh 

O Ph 

o 

\ 

D 

< 

c3  < 

cn 

G 

P 

CJ 

c 

\ 

O 

Z 

M 

cn 

0 

cn 

•H 

i — i 

P 

c 

g 

c 

-U 

Pm 

•rH 

G 

■H 

0 

CO 

Pm 

G 

EC 

U 

U 

CO 

< 

G 

0 

G 

o 

id 

0 

HD 

pc; 

>H 

i — i 

G 

H 

CJ 

CQ 

Pi 

•H 

— 

cn 

c 

w 

) 


V 


INPUT 


r 


CN 

i — 1 

Ch 

m 

P" 

CN 

1988 

(%) 

CO 

CN 

rH 

CO 

CO 

w 

g; 

< 

O 

Cn 

r- 

in 

£■"• 

CN 

s 

r-  — 

CO 

i — i 

i — i 

CO 

CO 

Eh 

CO  dP 

CX4 

cn 

O 

i — i 

co 

_ 

co 

cn 

r- 

vo 

N1 

i — 1 

< 

z 

VO  ^ 

CN 

i — i 

i — 1 

CO 

CO 

LO 

o z 

CO 

CO  C^p 

1 

M O 

P5 

O') 

> 

Eh  m 

w 

1 — 1 

M 

< Eh 

Eh 

CJ  < 

D 

H O 

P-t 

CO 

uo 

in 

CN 

VO 

o 

1-4  M 

S 

LO  — 

CN 

i — i 

i — 1 

CO 

CO 

Eh 

Ph  Z 

o 

CO  dP 

M 

P-i 

CJ 

O'! 

CQ 

< Ph 

o 

1 — 1 

l— l 

< 

p^ 

K 

>H 

o 

X 

P5 

1 — 1 

CN 

•sr 

O 

CN 

VO 

w 

Eh  >h 

s 

CN 

i — 1 

r-H 

CO 

CN 

CO  CQ 

CO  dP 

D 

cn  ^ 

Q 

i— 1 

Z 

M 

O 

CO 

CO 

O'! 

o 

CN 

CO 

CO 

CN 

CO 

CN 

CO 

CO  dP 

o 

O') 

05 

1 — 1 

O 

P" 

NO 

CO 

CO 

CP 

CN 

CN  ^ 
00  dP 

r-H 

CN 

CN 

CO 

CP 

CO 

o 

CP  4l 

•H 

G 

0) 

•H 

G 0 

CO 

■H 

o 

4-1 

•h  x: 

>i4-> 

•H 

G 4-> 

i — 1 

c 

PS 

4-» 

•H  O 

>H  Z 

rti 

3 

o 

G 

td 

P5  O 

G 

O 

CO 

CD 

u 

Eh  h 

< 

o 

0) 

•H 

Eh 

CO  Eh 

O P5 

o 

\ 

Z < 

ob  <£ 

CO 

G 

Q O 

G 

\ 

O 

Z H 

Cn 

fd 

CP 

•H 

M Z 

G 

6 

G 

4-J 

Pq 

■H 

3 

•H 

id 

CO  Pn 

c 

W 

41 

o 

CO  < 

c 

Cl) 

3 

o 

fd 

(D  ra 

P5  >H 

i — i 

G 

W 

U CQ 

Oh 

•H 

' — 

CP 

c 

H 

v. 


j 


INPUT 


EXHIBIT  IV-5B 


MO 

1 — 1 

r- 

i — 1 

MO 

CO 

MO 

o 

o 

CT) 

E 

r- 

1 — 1 

CO 

Z 

CM 

1 — 1 

r—i 

i — 1 

ro 

n 

cd 

u> 

i — 1 

1 — 1 

ro 

i — i 

— 

w 

CM 

< 

O 

MO 

o 

CN 

n 

E'- 

o 

3: 

r- 

Cn 

MO 

i — i 

o 

en 

rH 

EH 

CO 

Z 

CT > 

CO 

ro 

1 — 1 

rH 

CM 

r- 

fa 

</> 

CN 

o 

1 — 1 

- — - 

CQ 

CO 

CM 

CN 

CT) 

o 

MO 

MO 

r- 

z — 

MO 

ro 

CT) 

in 

1 — 1 

MO 

ro 

CT , 

o z 

CO 

CO 

Z 

r- 

MO 

CN 

1 — 1 

CM 

o 

M O 

DC 

CD 

</> 

CM 

Eh  m 

CD 

1 — 1 

— 

< Eh 

Eh 

V < 

Z 

M O 

CM 

CM 

CM 

CN 

MO 

o 

Z M 

Z 

LD 

O 

CN 

r— 1 

CO 

CO 

n 

CM  Z 

O 

CO 

z 

IT) 

LD 

CN 

1 — 1 

n 

CM  CM 

CJ 

CTi 

{/> 

i — i 

< Cm 

1 

i — 1 

— 

< 

1— 1 

>H 

s 

DC 

H 

CT> 

O 

r- 

00 

CO 

n 

r- 

Eh  >h 

z 

, 

LO 

rH 

£■"• 

MO 

CM 

n 

C T, 

CO  CQ 

CO 

z 

ro 

1 — 1 

i — i 

rH 

D — ' 

cn  - 

-o> 

i — i 

Q 

1 — 1 

' — ' 

Z 

M 

MO 

MO 

in 

in 

r- 

o 

CT) 

CQ 

ro 

- — > 

N* 

in 

rH 

ro 

ro 

CO 

CO 

z 

CN 

ro 

i — 1 

t — 1 

cn 

O 

CTY 

</> 

DC 

i — 1 

— 

CJ 

ro 

CO 

O 

CM 

n 

H 

CM 

MO 

MO 

CN 

rH 

CT, 

o 

CO 

z 

1 — 1 

CN 

rH 

r- 

c n c/3- 

I — I N — * 


03  CJi 

03 

U CJ1  M-l 

i — 1 

•H  C 

0) 

•H  C CJ 

0 

m -h 

U 

MH  -H  SC, 

HI 

>lH> 

u 

H CD 

O 

H d 

3 

4J  H O 

H 

>H  Z 

Cd  3 

O 

cC  cd 

Z 

CM  O 

c o 

03 

<U  u 

3 

Eh  i — i 

< o 

0 

•H  Eh 

CQ 

C/3  Eh 

O DC 

O \ 

£3  < 

o3  < 

CQ  C 

a U 

C 

\ o 

Z H 

cn 

cd 

cn-H 

IH  Z 

C 

e 

C H> 

CM 

•H 

3 

•H  cd 

CQ  CM 

c 

ffi 

u o 

CQ  < 

c 

0 3 

O 

cd 

0 nj 

CM  >h 

i — 1 

c w 

CJ  CQ 

Z 

•H 

— 

C7> 

G 

W 

V 


INPUT 


r 


CD 

"3* 

e'- 

o 

r- 

CD 

1988 

(%) 

co 

en 

in 

CO 

CO 

w 

CQ 

< 

CD 

CO 

CO 

in 

CO 

S 

r- 

CO 

in 

CO 

CO 

Eh 

CO  cfP 

Dn 

Ch 

O 

1 — 1 

CQ 

✓ 

CQ 

CD 

rH 

r- 

C" 

CQ 

2 — 

VO  ,-x 

CO 

m 

CO 

CO 

UQ 

O 2 

CQ 

CO  tfP 

1 

M O 

Oh 

CD 

> 

Eh  m 

w 

i — 1 

M 

<C  Eh 

Eh 

CJ  < 

CD 

M CJ 

CQ 

r-~ 

CN 

CJ) 

in 

CO 

VO 

J M 

S 

LD  — 

co 

-sr 

*^r 

CO 

CO 

Eh 

CQ  nO 

O 

CO  c tP 

M 

CQ  CQ 

CJ 

CD 

CQ 

< 0-4 

1 

i — 1 

M 

< 

M 

CQ 

>H 

z 

X 

CQ 

M 

CO 

CN 

00 

in 

r- 

w 

Eh  Ch 

s 

CO 

CO 

co 

CQ  CQ 

CO  dP 

CD  -- 

-<d 

Q 

! 1 

S 

i— i 

CD 

in 

r~- 

CO 

CQ 

co 

CO 

*=T 

CO 

CO 

CQ 

CO  dP 

O 

CD 

On 

i — 1 

V 

o 

VO 

r- 

CO 

CO 

982 

(%) 

>=? 

■^r 

CO 

CO 

03 

Cn 

03 

O Cn  u 

•H 

SQ 

a; 

•H  C (L) 

03 

•H 

o 

MH  -H  ^Q 

>1  4J 

1-4 

•H  £ -P 



i — 1 

c 

QS 

4D  -H  O 

>H  Z 

0J 

a 

o 

SQ  rd 

On  O 

jq 

o 

03 

ai  s-i 

eh  w 

< 

o 

a) 

•H  Eh 

CQ  Eh 

o 

0h 

o \ 

CD  < 

o3  <C 

CQ  C 

Q CJ 

SQ 

\ O 

Z i — i 

CD 

rd 

CJ1-H 

M J 

SQ 

e 

SQ  -M 

CQ 

-rH 

D 

•H  rd 

CQ  CQ 

c* 

*—« 

CQ 

u o 

CQ  < 

SQ 

<D  D 

O 

rd 

<D  TJ 

On  >H 

i — 1 

SQ  W 

CJ  CQ 

CQ 

•H 

■ — ' 

CD 

SQ 

W 

INPUT 


EXHIBIT  IV-5C 


r 


CN 

vo 

CO 

CN 

o 

r- 

CO  — . 

r- 

N1 

CO 

CN 

CO 

cn 

CO  S 

CTi 

co 

CN 

i — 1 

i — 1 

CN 

n 

cn  </> 

i — i 

CN 

cp 

CP 

< 

r- 

c n 

cn 

N1 

N* 

r-~ 

r~  — 

co 

CN 

co 

o 

CO 

CO 

r- 

Eh 

co  2 

r- 

CN 

i — i 

CN 

i — i 

CTi  C/> 

CN 

o 

i — i ' — 

cp 

in 

CP 

rH 

co 

CO 

CN 

n- 

VO 

2 

, — , 

CP 

CO  -~s 

O 

i — i 

1 — 1 

cn 

in 

O 

CO 

o 

2 

CP 

co  2 

O 

co 

CN 

CN 

1— 1 

O 

Eh 

Cn  <j> 

i — i 

Eh 

M 

2 

1 — 1 ' 

< Eh 

P-i 

O < 

2 

M 

CJ 

o 

LO 

in 

i — i 

o 

cn 

m 

n 

2 

H 

o 

in  — 

r- 

CO 

o 

co 

CO 

r-~ 

o 

Ph 

2 

co  2 

in 

CN 

i — i 

n 

CP 

PL* 

CP 

cn  <n- 

i — i 

< 

P^ 

2 

■ — i ' — 

< 

<£ 

>H 

CP 

2 

CP 

cn 

cn 

r" 

CO 

co 

m 

VO 

Eh 

>H 

2 

-=?  ^ 

in 

r- 

VO 

CN 

in 

CO 

cp 

CP 

M 

co  S 

co 

i — i 

i — i 

CN 

a 

< 

cn  <n- 

i — 1 

Q 

s 

i — i 

2 

M 

cn 

i — 1 

in 

cn 

CO 

VO 

CO 

cp 

co  — 

in 

co 

LO 

m 

1 — 1 

CO 

CO 

cp 

co  2 

CN 

CO 

rH 

1 — 1 

cn 

o 

Cn  </> 

« 

r— 1 

u 

in 

Cl 

CO 

CO 

CO 

n 

CN 

r- 

r~- 

CN 

N1 

1 — 1 

o 

co  2 

i — i 

CN 

rH 

i — i 

r-~ 

cn  <y> 

i — 1 " 

CQ 

cn 

CQ 

o 

cn 

u 

i — i 

•H 

£ 

0 

•rH 

£ 

0 

id 

cn 

•rH 

O 

4H 

•H  X 

4-> 

><-P 

u 

•H 

£ 

-P 

o 

, — . 

i — i 

c 

£ 

-0 

■H 

O 

-0 

>H  2 

CCS 

£ 

o 

c 

£ 

jp 

2 O 

a 

O 

CQ 

0 

U 

r-i 
, — • 

Eh  i — i 

< 

O 

0 

•H 

Eh 

m 

CP  Eh 

O CP 

u 

\ 

D < 

uS  <C 

CP 

£ 

Q CJ 

£ 

\ 

O 

2 M 

cn 

fd 

cn 

•H 

M l-P 

£ 

E 

£ 

-p 

P-I 

•H 

£ 

•rH 

<d 

CP  CP 

c 

2 

u 

o 

CP  < 

£ 

0 

£ 

o 

cd 

0 

£3 

CP  >4 

i — i 

£ 

CP 

CJ  CP 

CP 

•H 

- — ' 

cn 

£ 

CP 

v 


j 


INPUT 


EXHIBIT  IV-5C 


r 


03 

uo 

N1 

m 

CO 

03 

CO 

CN 

CO 

CO 

CO 

CN 

CN 

CO 

CP 

03 

— ’ 

1 — i 

w 

BJ 

< 

1 — 1 

r- 

O 

r- 

CO 

o 

3: 

r- 

CO 

CO 

CO 

CN 

CO 

Eh 

CO 

cP 

CC4 

03 

o 

i — 1 

03 

03 

03 

CN 

03 

CO 

03 

03 

CN 

Z 

, — „ 

Z 

CO 

CO 

CO 

CO 

CN 

CO 

O 

z 

M 

00 

cP 

M 

o 

Eh 

03 

— 

Eh 

1 — 1 

D 

r— 1 

< 

&H 

Z 

V 

< 

z 

M 

o 

o 

IT) 

CO 

CO 

CO 

i-H 

N1 

Z 

M 

u 

LO 

CO 

CO 

CO 

CM 

z 

CO 

oP 

cm 

0-1 

w 

03 

— 1 

< 

Oh 

s 

i — 1 

< 

<* 

>H 

K 

Z 

Z 

CO 

CO 

CO 

m 

r- 

Eh 

>H 

s 

CO 

CO 

CO 

03 

03 

M 

CO 

cP_ 

CD 

— 

<* 

03 

— ' 

Q 

i — 1 

Z 

M 

r—H 

o 

r~ 

CO 

o 

03 

03 

in 

CO 

N1 

03 

00 

cP 

O 

03 

- — ' 

Z 

! 1 

CJ 

CO 

00 

o 

CO 

CO 

O 

CN 

LO 

•^r 

CO 

00 

cP 

03 

' — 

03 

03 

03 

U 

03 

M 

•H 

c 

0 

•rH 

G 

0 

03 

•H 

U 

CM 

•H  jG 

>1  4-> 

M 

•H 

C 

4J 

i — 1 

c 

3 

-P 

•rH 

O 

>H 

z 

cd 

3 

O 

c 

3 

Z 

o 

g 

o 

03 

M 

Eh 

W 

< 

o 

(1) 

•H 

Eh 

03 

Eh 

O Oh 

u 

\ 

D < 

i-a  < 

03 

G 

Q 

U 

G 

\ O 

Z 

M 

o» 

fd 

03  "H 

M 

Z 

G 

e 

G 

4-> 

P-l 

•H 

3 

•H 

3 

03 

Z 

c 

3! 

M 

O 

03  < 

£3 

0 

3 

O 

fd 

0 

nzs 

Z 

>H 

i — 1 

G 

KJ 

u 

D3 

CM 

•rH 

' — 

O' 

G 

w 

j 


v 


INPUT 


r 


r- 

N1 

LO 

o 

CN 

LO 

'sr 

CN 

o 

O') 

CO 

i — 1 

CO 

LO 

CN 

CO 

n1 

CTt 

O 

t"- 

N1 

i — 1 

LO 

LO 

LO 

CO 

CO 

CO 

s 

CO 

i — i 

l o 

*3* 

o> 

r- 

N* 

i — 1 

CO 

CTi 
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